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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1mo XMMHM Ha YPOBHE CpeaHero o0miero oopa3zoBanus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepalbHONH 00pa30BaTeNbHONW MPOTPaMMbI CPEIHEro
obmero oo6pazoBanus (DOII COO), npencraBineHHbIX B DenepallbHOM TOCYyAapCTBEHHOM
obpazoBarensHoM ctangapre COO, ¢ yuérom KoHmenuuu npenogaBaHusi y4eOHOTO TpeameTa
«Xumus» B oOpa3oBaTelIbHBIX oOpraHusanusx Poccuiickoit ®Deneparuu, pealn3yrOIIMX
OCHOBHBIE 00pa30oBaTElbHBIE IIPOIPAMMBbI, M OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit @Penepanuu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3pabdOTKe MNpOorpaMMbl MO XUMHH, K OIpPEIeIeHHUI0 o0Ien
CTpaTeruu o0y4YeHUs, BOCIUTAHUS U Pa3BUTHUS, 00yJaIOIIUXCSI CPEICTBAMHU YUeOHOTO TIpeaMeTa
«Xumus» st 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KOHIENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IieNieil, colepXaHus, Ppe3yJIbTaTOB OOYy4YeHUsS U
TpeOOBaHUH K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, IOJydyaeMOe€ BBITYCKHUKaMU  00IIeoOpa3oBaTeNbHON
OpraHu3aliy, SBISETCS HEOThEMJIEMOM YacThio MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIIMM 3TAallOM pEeAM3allil Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX
LEHHOCTEH, NPUCYIIUX LEIOCTHOM cHcTeMe XHMHYECKOTO OO0pa3oBaHMsS. OTH LIEHHOCTHU
KacaloTcsi MO3HAHUSA 3aKOHOB MPHUPOJIbI, (OPMUPOBAHUS MHPOBO33PEHHSI U OOILIEH KyJIbTYypbl
YelloBeKa, a TaKK€ DKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npUpoaHO# cpene. Peannsyercst xumMuyeckoe o0pazoBaHHe 00y4aroIUXCs Ha YPOBHE CPETHETO
o0miero obpazoBaHUsl CpeACTBAMH yUeOHOTO mpeameTa «XUMHs», COAepXKaHHE U MOCTPOCHHE
KOTOpPOTO OMNpEIENCHbl B MpOrpaMMme MO XUMHUU C YYETOM CHEHU(PUKHA HAYKH XUMUH, e
3HAYEHUsI B MIO3HAHUU MPUPOJBI U B MaTEpUAIbHOMN KU3HU OOIIECTBA, a TAKXKe C yUYETOM OOIINX
Lened U NPUHLUIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro OOIIEro
obpazoBanus B Poccuiickoit @enepannu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0coOYIO0 pPOjb B COBPEMEHHOMN
MBWJIN3AIMH, B CO3JIaHUM HOBOW 0a3bl MarepuanbHOW KyJabTypbl. OHa BHOCHT CBOW BKJIAJl B
(bopMHpOBaHUE PAIIMOHATIFHOTO HAYYHOTO MBILIUICHUS, B CO3JJaHHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpY’KaroIeM MUpPE KaK O €IWHCTBE MPUPOABI U YeIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHHS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUpPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHUSI.

TecHo B3auMMOIEWCTBYS C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XHMHsS  cTajna
HEOTHEMJIEMOI YacTbi0 MHUPOBOH KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaKI0ro ujeHa oOmiectBa. CoBpeMeHHas XMMHs Kak HayKa cO3MJaTellbHas, KaK HayKa
BBICOKMX TEXHOJIOTHI HaIlpaBJIeHa Ha pelIeHHE INI00AJbHBIX MPOOJIEeM yCTONYHMBOIO Pa3BUTHS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPTETHYECKOW, MHUIIEBOM, HKOJIOTHYECKON O€30MacHOCTH U
OXPaHBbI 370POBbSL.

B cooTBeTcTBHM ¢ OOIIMMU LIENSMU U IPUHLIUIIAMEU CPEAHET0 o01iero oopa3oBaHuUs
conepxanue npeamera « Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHb U3YYCHHS) OPUSHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO ITOATOTOBKY 00ydaroluXxcs, HEOOX0IUMYIO UM JUIs
BBIPAaOOTKM MHPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOTO BKIKOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUS 00pa30BaHUS B PA3NIUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.
CocraBnsomuMu nipeaMeTa «XuMUs» SBISAIOTCA 0a30Bble Kypchl — «OpraHnuyeckas
xuMHs» U «OO0111asi 1 HeoOpraHUYecKas XUMUs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUMN [0 HEOPraHUYECKONW XUMUH (C BKIIOUECHHEM
3HAHUM U3 OO0IeH XUMHUHM) U OpraHndYeckod XxumMuu. PopMUpOBaHKUE JAHHOM CHCTEMbI 3HAHHMA
IIpU U3YyYEHHUU TpeaAMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHsI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUI XUMHUH.



CtpykTypa conepxanus KypcoB — «Oprannyeckast xumus» U «OO0I1as 1 HeopraHuyeckas
XUMUsD» c(hOpMUpOBaHA B MPOrpaMMe M0 XUMHM Ha OCHOBE CHCTEMHOTO IMOJXOJAa K M3YUYEHHUIO
y4eOHOTO Marepuaiga ¥ OOyCJIOBJIEHa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha
ONpeNen€HHbIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOW XHMHHM BELIECTBA
paccMaTpuBaIOTC Ha YPOBHE KJIACCUYECKOM TEOPHUU CTPOEHHUS] OPraHUYECKUX COEAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEJICTABICHUH O CTPOCHHM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce€ BeIECTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB IO
CIIO)KHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMHUHU MOIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHuUsl MEepBOHAYaJIbHBIC
MIPEJICTABICHNUS O XUMUYECKON CBS3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUUYECKOHN PEaKIIHH.

[lon HOBBIM yIJIOM 3peHusl B IpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oO0pa3oBaHHUS TEOPETHUECKUH MaTepuan u
(akToJIOrHMUECKHE CBEJCHUS O BELIECTBAX W XUMHUYECKOM peakimu. Tak, B 4aCTHOCTH, B Kypce
«O0miast 1 HeopraHuveckas XuMus» 00ydaroIUMCSl MPEJOCTaBISETCS BOZMOXKHOCTh OCO3HATh
3HaYCHHE TMEePUOJUYECKOTr0 3aKOHAa C OOIIETEOPETUYECKUX M METOAOJOTHYECKHX IO3UIHH,
riy0ke TOHATh MCTOPUYECKOe W3MEHeHHe (PYHKIMA 3TOro 3akoHa — OT 00OOIIaromen o
OOBSICHSIOLIECH U TIPOTHO3HPYIOMIEH.

Enunas cucrema 3HaHMN O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKe 0 XMMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAHUS
nonoyHsieTcs B Kypcax 10 wm 11 KiaccoB »neMeHTaMu  COAEpKaHUSA, HWMEIOIIUMHA
KyJIbTYpOJIOTHUECKUI M TPHUKJIAAHON Xapakrep. OTH 3HAHHUS CIIOCOOCTBYIOT TIOHHMAHHUIO
B3aMMOCBSA3M XMMHMHM C JPYyTMMH HayKaMH, PpacKpblBalOT €€ pOjb B II03HABAaTEJIbHON U
MPAKTHUECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAKEHHUS K IpOIECCY
TBOpYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJieMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ TMPUMEHSATh €€ IS MOMOJIHEHUS 3HAHUM, pelIeHus
WMHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a4ad. B memnom coxepxanue
y4ueOHOro mpeaMeTra « XUMUs» JaHHOTO YPOBHS M3yU€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI /ISl MMOHUMaHUs (HUIOCO(DCKUX HICH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I1I03HABAEMOCTb IIPUPOJHBIX SBICHUN ITyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUUH MEXIy HOBBIMH (aKTaMM M TEOPETHUECKUMH MPEANOChUIKAMH,
OCO3HaHUE POJIM XUMHH B PELICHUU 3KOJIOTHYECKUX MpoOJieM, a Takke MpolieM cOepexeHUs
SHEPreTUYECKUX PECYpPCOB, ChIPbsI, CO3JaHHsI HOBBIX TEXHOJIOTMI U MaTepUasoB.

B nuane pemieHus 3agad  BOCIMTAHMS, DPAa3sBUTUS U COLMAIM3ALMU  OOYyYaroUIUXCs
IIPUHATHIE NPOTPaMMON IO XUMHUHM IOAXOAbl K OINPEAEICHUIO COIAEP)KAHUSA U IOCTPOSHUS
npeaMera npeaycMaTpuBaroT (OpMHUPOBAaHHE YHMBEPCAJIBHBIX YUYEOHBIX NEHCTBUI, MMEIOIINX
0a30Bo€ 3HaUEHHE JJIS1 Pa3IMYHBIX BUJOB JEITEILHOCTHU: PEIICHUs MPo0ieM, OMCKa, aHallu3a U
o0pa®oTku HHOpPMAIMK, HEOOXOJUMBIX JUISI TNPUOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIIEI0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU XUMHUHU.

B nmpakTtuke npenojgaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
HA YpPOBHE cpelnHero oOmiero o0pa3oBaHUs, TMPU  OIpPENEICHUH  COAep KaTeIbHOU
XapaKTepUCTUKHU LeJell M3y4deHHs] MpeAMeTa HaNpaBJICHUEM IEPBOCTENIEHHON 3HAUYMMOCTH
TPagUIMOHHO Tpu3HAETCT (POpPMUpOBAHME OCHOB XHMHYECKOH HayKd Kak oO0iacTu
COBPEMEHHOI0 €CTECTBO3HAHMS, IMPAKTUYECKOW EATEIbHOCTU 4YEJIOBEKa M KAaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOM TOYKM 3pEHHs TaKOW MOAXOA K
OTIpE/ICTICHUIO LeJIel N3YUYEHHUS MIPEeIMETA SBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMM LIEJSIMU M3YYEHHUS NpeaMeTa «XuMUus» Ha
6azoBoM ypoBHe (10 =11 x1.) sBRSIFOTCSA:

e (dopmupoBaHHE CUCTEMBl XHUMHYECKHX 3HAHUW KaK BaKHEHIIEH COCTaBISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, B OCHOBE KOTOPOW JIEXKaT KJIHOYEBBIE MOHSATHUSA,
(yHIaMeHTalIbHbIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE U



MOHUMaHHE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHUE U Pa3BUTHE NMPEACTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEILIECTB U
XMUMHAYECKUX PEeaKIMi, HEeOOXOAUMBIX Ul NMPHOOPETEHUs YMEHUHA OpPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBIICHHUH, UMEIOIINX MECTO B MIPUPOJIE, B MPAKTHUECKON U
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HaOJIOJEHUEM H
OOBSICHEHHEM XHUMHMYECKOTO JKCIEPUMEHTa, COOJIOJICHHEM TNpaBMWil 0Oe€30MacHOro
oOparileHus C BEeIIeCTBAMHU.

Hapsany c atum, copepkaTenpHas XapaKTepUCTHKa LeJel U 3ajjad u3ydeHusl peiMeTa B
IporpaMMe 1o XMMUHU YyTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU NPHOPUTETAMHU
B CHCTeME cpemHero oomero ooOpazoBaHus. CerogHs B TPENOJaBaHUM XUMHUU B OOJIBIICH
CTETIEHH OTHAETCA TNPEANOYTECHHE MPAKTUYECKOH KOMIIOHEHTE COJEepXKaHUs OOy4eHHs,
OPHECHTUPOBAHHON Ha TMOATOTOBKY BBIIYCKHHKA 0OII€00pa30BaTENbHON  OpraHU3aluy,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMMH, a (YHKIHMOHAJIBHON IPaMOTHOCTBIO, TO €CTh croco0amMHu U
YMEHHUSMHU aKTMBHOTO MOJIy4EHUsS 3HAaHUH U NPUMEHEHUS MX B PeajbHOM JKU3HU AJS pelIeHUus
MPAaKTUYECKUX 3a/1a4.

B cBa3u c 3TMM mOpH U3yYEeHHM MpeaMeTra «XUMHs» JOMHHUpPYIOLIee 3HAaueHUe
nproOpETAIOT TaKKUE LENIU U 3a]1auH, KakK:

ajmanTauus oOyyaromMxcs K  YCIOBHSIM  JUHAMHYHO  Pa3BHUBAIOLIETOCS  MHDPA,
(dbopMHpOBaHHE MHTEIUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO,
COTPY/ZHUYECTBY, CAMOCTOSTEIbHOMY TMPHHATUIO TPAMOTHBIX pELUICHHH B KOHKPETHBIX
KM3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopmupoBaHHe y OOYYAarOIIMXCS KIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JIJISl PA3IMYHBIX BUIOB JIEATEILHOCTH: PELICHHUS NpoOieM,
MOWCKa, aHalW3a U 00paboTku HHQPOpMAIUKM, HEOOXOIUMBIX [UIsi TPUOOpPETEHHs OIMbITa
JesTeNbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHMM XHMHUH, a TaKXKe AJS OLEHKU C
MIO3HIINI YKOJIOTHUECKOM O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB
Ha OpPraHU3M YeJIOBeKa U MPUPOAHYIO CPEeay;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaronmxcsi: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUSA 10 XUMHUU B
COOTBETCTBHHM C )KM3HEHHBIMU MOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHbIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAJIN3a y4eOHOM M HayYyHO-IOMYJISIPHON HH(pOpMAIIMA XUMHUYECKOTO
COZIepIKaHUS;

(dbopMHEpOBaHKE U PA3BUTHE Yy OOYJAIOLINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIOIAaTEIEHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAHMMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHHUHU U TIPOBEJICHUN XHMHUYECKOTO SKCIIEPHMEHTA,

BOCIIUTaHHE y OOydJaromuxcss yOeKIEHHOCTH B TyMaHUCTUYCCKOW HAIpPaBICHHOCTH
XAMUW, €€ BaXHOW pOJIM B  peIIeHWH TJIOOAIBHBIX  MPOOJIEeM  palHrOHAIHLHOTO
MIPUPOOTIONB30BAHNS, TIOMONHEHHUSI YHEPTeTUYECKUX PECYpCOB W COXPAaHEHHS TPHPOTHOTO
paBHOBECHs, OCO3HAHMS HEOOXOTUMOCTH OEpEeXHOTO OTHOLICHHS K TPUPOAE H CBOEMY
3JI0POBBIO, A TAK)KE MPUOOPETEHHsI ONbITA MCIIOIb30BAHUS MOMYYCHHBIX 3HAHUH JUTIS MPUHATHUS
IPaMOTHBIX PELLICHUH B CUTyallUsAX, CBA3AHHBIX C XUMHUYECKUMM SBJICHUSAMHU.

B y4eOGHOM 1utane cpemHero ooOmero o0pa3oBaHHs MpeaMeT «XHUMUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIE TIPEIMETHI.

OOmiee 9nciio 9acoB, OTBEACHHBIX IS M3YYEHUS XMMHHW, HAa 0a30BOM YpPOBHE CPEIHETO
obmiero obpazoBaHusi, coctasisier 68 yacos: B 10 kmacce — 34 yaca (1 yac B Henento), B 11
kiacce — 34 gaca (1 gac B Heaeno.

COAEPXAHUE OBYYEHMUSA

10 KJIACC



OPI'AHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

IIpenMer opraHMueckoil XUMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAUYECHUE B NOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHUs opraHudeckux coequHeHnii A. M. bytneposa,
e€ ocHOBHbIe TONOXeHUs. CTpyKTypHble (DOpMyIJIBI OpraHMYecKHX BemlecTB. [omororus,
nzomepus. XMMUYecKas CBSI3b B OpPraHMUECKUX COCTUHEHUSIX — OJJUHAPHBIE U KpAaTHBIE CBA3H.

[IpencraBnenne o  kiaccu(uKauy  OpraHMYecKUx  BemiecTB.  HomeHnkmartypa
OpPraHMYECKUX COEIUHEHMHM (cucTeMaTH4YecKas) M TpPUBUAIbHBIE HA3BaHMs BaKHEUIIUX
Mpe/ICTaBUTENIel KJIACCOB OPTaHUYECKUX BEIECTB.

DKCIepUMEHTANIbHBIE METO/Ibl M3YYEHHUs BELIECTB U MX MpEBpAIllEHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYeCKHX BEIIECTB W MaTepHajlaMd Ha WX OCHOBE, MOJCIMPOBAHHE MOJIEKYJI
OpPraHMYeCKUX BEIIECTB, HAOJIIOJAEHHWE W ONHMCAaHUE JEeMOHCTPALIMOHHBIX OMNBITOB IO
MPEBPAILEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHUH (TUIaBJI€HUE, OOYTIMBAHUE U TOPEHHUE).

YriaeBogopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHYeCKHid psa. MeTaH M 3TaH — MpocTelIne
MPEICTAaBUTENIN alKaHOB: (DU3MUYECKHEe U XUMHYECKHE CBOWCTBA (peakiuH 3aMeIleHus U
TOpEHMs), HAX0XKJIEHUE B IPUPO/IE, MTOTYYCHHE U TPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psAll. DTWIEH U MPONWIEH — MPOCTENIINe
NPEJCTaBUTENIN AaJKEHOB: (M3MYECKHEe M XHMHUYECKHE CBOMCTBA (peakiuM TUIPUPOBAHMS,
raJOreHUPOBAHUS, THIPATALIUH, OKUCICHHS U IOJMMEPH3alU1 ), TOJyuYeHHE U IPUMEHEHHE.

Anxanuensl: Oytamguen-1,3 u merunOyrtanuen-1,3: cTpoeHue, BakKHEHIINE XMMHUYECKHE
cBOicTBa (peakius noaumepusanun). [loayyeHre CMHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJIOTWYECKUH psiA. AIeTuieH -—
MPOCTEHIINN MpeACTaBUTENh aTKUHOB: COCTaB, CTPOEHHE, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, FaJIOr€HUPOBAHMS, THAPATALIMM, TOPEHHUS ), TOJyUYEHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MUeCKHMe U XHMHYECKHE CBOWCTBa (peakLuu
raJJOTeHUPOBAaHUSI U HUTPOBAHUS), IMOJyue€HHE M TNpPUMEHEeHHe. 1onyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceoticmea (peakyuu 2ani02eHUpOBaAHUs U HUMPOBAHUS), NOJYyUeHUe U
npumernenue. TOKCUYHOCTH apeHOB. [eHeTHuyeckas CBS3b MEXIY YIJI€BOJIOPOAAMH,
NPUHAAISKAIIMMHI K PA3TUYHBIM KJIaccaM.

[Ipupoanbie UCTOYHUKU YTIIeBOAOPO0B. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Heptp u e€ mnpoucxoxnaenue. CrnocoObl mnepepabOTKM HePTH: TMEeperoHka, KPEKUHT
(TepMHUYECKHA, KaTaTUTUYECKHii), muposu3. [IpoxykTsl mepepaboTku He()TH, UX TPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH yroyib U MPOyKTHI €T0 MepepadoTKH.

DKCIepUMEHTANIbHBIE METOJIbl M3YYEHHUs BELIECTB U MX NpEBpAlllEeHUuI: O3HAKOMJICHHE C
oOpa3namu ImjiacTMacc, KayuykoB U pe3uHbl, kouiekiuu «HedTe» u «Yroapy», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HOINPOU3BOJIHBIX, MPOBEACHUE IPAKTUYECKOW PabOThI:
IIOJIy4YE€HHUE ITUIIEHA U U3YUEHHE €0 CBOMCTB.

Pacuérnble 3agaumn.

Bbluncienust 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA WM MPOAYKTa PEAKLUMU I0 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKILIUN).

Kucaopoacoaep:xamue oprannyeckne coe{nHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W JITAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHUE CBOMCTBA (PEAKIMM C AKTUBHBIMH MeETaJlJlaMH, TaJOr€HOBOJOPOJaMH, TOPEHHUE),
npuMeHeHre. BogopoiHeie cBsI3u MeX Iy MOJIEKyJIaMH CIHPTOB. J(elicTBUE MeTaHOa U ATaHOIa
Ha OpPTaHU3M YeJIOBEeKa.

MHoroaToMHble CHHUPTHL. OTUJICHIVIMKOJNb W TIUIEPHH: CTpOeHHe, (U3NYECKUe U
XMMUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIEJIOUYHBIMU METAJUIaMH, KAUE€CTBEHHAs! PeakLus Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBUE Ha oOpraHuM3M uesnoBeka. [IpumeHeHHWe TauIepuHa U
STUJICHTJIUKOJIA.




@deHoN: CcTpoeHHE MOJEKyJbl, (u3nyeckne U XUMHYECKHE CBOWcTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpnerugsl M Kemouwvl. DOpManbIeruj, aueTaubAeTHA: CTpOCHUE, (Qu3nuecKkue u
XUMHMUYECKHUE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJICHUS, KAa4ECTBEHHBIE DPEAKIUH),
[I0JIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE IpeJieNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbUHAasl U YKCyCHAsl KMCIOTBHI:
CTpoeHHE, (PU3HUECKUe U XMMHUECKHUE CBOMCTBA (CBOWCTBA, O0IIMe s Kiacca KUCIOT, peaKIusl
STepUQHKAIINN),

nojiyueHue U npumeHeHue. CTeapuHOBask M OJIEMHOBAs KHUCIOTHI KaK IpPEICTaBUTENN
BBICIIMX KapOOHOBBIX KHUCIOT. MblJa Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe
JIEUCTBUE.

Crnoxuable 3pUpbl KaKk MPOM3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX A(PHUPOB.
Kuper. I'maponus xxupos. [Ipumenenue xupoB. bruonoruyeckas poib )KUPOB.

VYrieBobl: cocTaB, KiacCcupUKaIus yriieBo0B (MOHO-, IU- U moiaucaxapuisl). [mroko3a —
MpoCcTeHIINKA MOHOCaXxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbI, (PU3UYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom Meau(ll), okucineHne amMmMuauHbIM PAcTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIIOKO3bl), HAXOXKAECHWE B MPUPOJE,
npuMeHeHue, Ouonoruueckas posib. orocunre3. Gpykroza Kak U30Mep TIIIOKO3bI.

Kpaxman u nemntonosa kak npupojHbie nonuMepsl. CTpoeHne Kpaxmaia U LEUII0I03bL.
dusnueckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOoJIn3, KaUeCTBEHHAs peaKklus ¢ HOJOM).

OKCIIEpUMEHTAIIBHBIE METOABl W3Y4YEHMsI BEIIECTB M WX IPEBPALLCHUI: IPOBEICHUE,
HaOJIIOIGHUE W ONMCaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIHMPTOB, KauyeCTBEHHBIE
peakuu OJIHOATOMHBIX CHHPTOB (OKHCIeHHE 3TaHoja okcujaoMm Mmenu(ll)), MHOroaToMHbIX
cnupToB (B3auMojeWcTBUe InuepuHa ¢ ruapokcuaoM Meau(Il)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuna cepebpa(l) m rugpoxcumom wmeau(ll), B3ammoneiicTBue
KpaxMajia ¢ HOJOM), IpPOBEACHUE NPAKTUYECKOH pabOThI: CBOWCTBA pacTBOpa YKCYCHOU
KUCJIOTBHI.

Pacuérnbie 3anaun.

Bbrunciienuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIeCTBA WJIM INPOAYKTa PEAKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOT'O M3 UCXOJIHBIX BELIECTB UJIU MPOAYKTOB PEAKIINN).

A3oTcoaeprKkaliie OpraHu4ecKie CoeAMHEHNSI.

AMUHOKHUCIIOTBI Kak amQoTepHble OpraHuyeckue coenuHeHus. @usuueckue u
XUMHUYECKHE CBOMICTBA aMUHOKHUCIOT (Ha mpuMepe IuLKHA). buonoruueckoe 3HaueHue
aMuHOKHCIOT. [lenTuast.

benku kak npupoaHble BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuyHasi, BTOpHUYHaAs U
TpeTuyHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOICTBa O€NKOB: THUIPOJIM3, JeHATyparus,
Ka4yeCTBEHHBIC PEaKIUN Ha OEIIKH.

OKCIepUMEHTaIbHbIE METOAbl M3YyUEHHs BEIIECTB M UX IPEBpALCHUN: HaONIOJEHHE U
OIMCaHHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypaluus O€JIKOB IIPU HAarpeBaHUM, IBETHbIE
peakiuu OeIKoB.

BbicokomolieKyJ/IsipHbIe cOeIHHEeHUS

OCHOBHBIE TNOHATUS XMUMHU BBICOKOMOJIEKYJISIPHBIX COECIUHEHHUI: MOHOMEp, HOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpPU3ALNK, CpPEelHAs MoJleKyssipHas Mmacca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — MOJIMMEpU3aLUs U OJUKOHICHCALUS.

DOKCcIepUMEHTaIbHbIE METObl M3YYEHHUS BELIECTB M UX MPEBPALICHUN: 03HAKOMJICHHUE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuszanus MexnpeaIMEeTHBIX CBA3E€M NpHU M3yuyeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk MU
MIOHSITUH, SBISAIOIIUXCA CUCTEMHBIMU I OTJIEIbHBIX PEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHA: SBICHHE, HAYYHbBIH (akT, TUMOTe3a, 3aKOH,
TEOpHsl, aHaIMU3, CHUHTE3, KIACCUPHUKAIMS, TEePUOJAUYHOCTb, HAOIIOJCHUE, HU3MEpEHHe,
HKCIEPUMEHT, MOAEITUPOBAHNUE.

®dusuka: MaTtepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIeTUUECKUN YPOBEHD,
BEIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSIHUE BEIECTBA, (YU3NYECKUE BEITHMYUHBI M €TUHHIIBI
UX U3MEPEHUsl.

buonorus: knerka, opranusm, Omocdepa, oOMEH BemIeCTB B opraHu3Mme, (OTOCHHTE3,
OMOJIOTUYECKN aKTHBHBIE BemIeCcTBa (O€IKH, YTIeBOIbI, JKUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepasbl, TOpHBIE MOPOABI, MOJE3HBIE HMCKOINAEMBbIE, TOIIMBO, PECYPCHI.

TexHonorus: nuieBble TPOAYKTbI, OCHOBBI PallMOHAJILHOTO MUTAHUS, MOIOIINE CPEICTBRA,
JICKapCTBEHHbIE U KOCMETUYECKHE ITPerapaThl, MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTnyeckne 0CHOBBI XUMHUH

XUMHYECKHH d3JeMeHT. AToM. Sapo artoma, HU30TOMBL. JIEKTPOHHAsE 00OJIOYKA.
DHEpreTUYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3meMeHTh. OCOOEHHOCTH
pacnpeziesieHusl 3JEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX NEPUOJIOB.
DneKkTpoHHasi KOHQUTYpaLUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoauueckas cucreMa XuMuU4eckKux aemeHtoB J[. M.
MenneneeBa. CBs3b nepuoanyeckoro 3akoHa u Ilepuoanueckoil cuCTeMbl XUMHUYECKHX
anemenToB /. . MenneneeBa ¢ COBpEeMEHHOW Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
0 Tpynmam U nepuojam. 3Ha4€HUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BelmiecTBa. XHUMHUYECKasl CBsI3b. BUIbl XUMHYECKON CBsI3U (KOBaJCHTHAs
HEMOJISIipHAasl W TOJSpPHAs, MOHHAs, MeTajuimueckas). MexaHu3mbl 00pa3oBaHUsI KOBAJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b. BaneHTHOCTB.
OnekTpooTpuuaTenbHoCcTh. CTeneHb okuciaeHus. IoHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJEKYJSIPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKHU.

[TonsiTue o nucnepcHbIX cucteMax. VicTuHHBIE M KOJIJIOUIHBIE pacTBOpbl. MaccoBas 1o
BEIIECTBA B pacTBOPE.

Knaccudukanuss Heopranmdeckux coeauHeHud. HomeHkmaTtypa  HEOpraHWYeCKHX
BeIeCTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHX BEIIECTB, IMPUHAUICKAIIUX K Pa3IudHbIM
KJIacCaM.

Xumuyeckas peaknus. Kraccudukamuss XMMHUECKUX pEakIUil B HEOPraHMYecKOW u
OpraHUYeCcKON XUMHH. 3aKOH COXPaHEHHUS! MAcChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALLECHUS
SHEPTUHU NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEAKLUU.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMAIOIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHS.
[Tpunuun Jle [larense.

Onexrponutudeckas aucconuanus. CuinbHble W ciadble 3JeKTponauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IIETIOUHAS.

OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIepUMEHTANIbHBIE METO/bl M3yU€HHUsl BELIECTB M WX IpEBpallleHUui: JAEMOHCTpalus
tabmun «llepumomuyeckas cucrtema xumuueckux 3yeMmeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIeNIe KPUCTAJUIMUECKUX pEIETOK, HaOII0JeHHe U ONHMCaHUWEe JEeMOHCTPAllMOHHBIX U
mabOpaTOPHBIX OIBITOB (pa3loXKeHHe MEepOKCHAA BOIOPOAA B MPHCYTCTBUHU KaTaiau3aTopa,
OIIpEZIEIIEHUE CPENbl PACTBOPOB BELIECTB C MOMOIIBI0 YHHBEPCAIBHOTO MHIMKATOPA, pEaKLuu



MOHHOTO OOMEHa), MpOBEICHUE MPAKTHUECKON paboThl «BiusHue pa3nuyHbIX (AKTOPOB HA
CKOPOCTb XMMHUYECKON PEAKIIUNY.

Pacuérnbie 3a1aum.

Pacuérel 0 ypaBHEHUAM XUMUYECKUX PEAKLUM, B TOM YHUCIIE TEPMOXUMUYECKHUE PACYETHI,
PAacy€ThI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBAs J0JIA BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenne HemerasmioB B Ilepuoauyeckoil cucTeME  XUMHUYECKUX
anementoB JI. U. MenneneeBa U OCOOCHHOCTH CTpoeHHs atomMoB. Dusnueckue CBOWCTBA
HEMETAIJIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yriepoaa).

XUMHUUYECKUE CBOMCTBAa BaKHEHIIMX HEMETAJUIOB (TaJloTEHOB, Cepbl, a3ora, (ocdopa,
YIJIepo/ia U KPEMHUS) U UX COCIMHEHUN (OKCHUJIOB, KHCIOPOJICOAECPKAIINX KUCIOT, BOJOPOAHBIX
COCIMHEHUM ).

[IpuMeHeHre Ba)KHEUIINX HEMETANIOB U UX COEIMHEHUM.

Mertaiel. [lonoxenne metamios B llepuoanueckoi cucremMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IIEKTPOHHBIX 000J0YeK aToMOB MeTaioB. OOriue
¢uznyeckue cBoicTBa MeTaioB. CIUTaBBl METAIIOB. DJNEKTPOXUMUYECKUN PsI HAMPSHKCHUIA
METaJIJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAJIOB (HATpUM, KaJuid, KajdblMd, MAarHuu,
QATIOMUHUMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue ciocoObl moMy4YeHust MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHUS BEIIECTB M HUX MNPEBpaAlICHUN: H3y4YEHHUE
KOJUTEKITMU «MeTayutbl M CIUIaBbl», OOpa3Il0OB HEMETAIJIOB, PEIICHHE AKCIIEPUMEHTAIbHBIX
3aja4, HaONIOJICHWE W  ONHCAaHWE JCMOHCTPAlMOHHBIX M JIA0OPaTOPHBIX  OIBITOB
(B3auMOJeHCTBUE TUAPOKCHAA ATIOMHHHUS C PACTBOPAMHM KHUCJIOT U IIEJIOoYel, KaueCTBEHHbIC
peaKIuy Ha KAaTHOHBI METAJIIIOB).

PacuérHrie 3amaun.

Pacuérel macchl BemiecTBa Wi 00BEMA Ta3oB MO W3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, Pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumun B 00€cTieUeHNH IKOJIOTHYECKOM, YHEPTeTUISCKON M TTUIIIEBOM OE30MacHOCTH,
pa3BUTUM MeAUIUHBL. [loHSATHE O HayyHBIX METOJIaX MO3HAHWUS BEIIECTB M XUMHUYECKUX
peaKIuid.

[IpencraBnenust 00 O0OmMUX HAyYHBIX NPUHLUIAX [POMBIIUICHHOTO MOJY4YEHHUs
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUATIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKu, CTEKJIO, KepaMHKa, MaTepuaibl ISl AJIEKTPOHUKH,
HAHOMAaTEpHAaJIbl, OPraHUYECKHE U MUHEPATbHBIC yI00pEHUSI.

XuMUsa W 3]I0pOBbE YEJIOBEKA: MpaBWjIa HMCIOJIb30BaHUA JIEKAPCTBEHHBIX IPENapaToB,
npaBujia 6€30MacHOr0 MCIOJb30BaHUS MIPENapaToB OLITOBOM XUMHUHU B MOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3amus MeXNpeIMETHBIX CBS3EH MPH M3YyYEHHH OOIIeH M HeOpraHMYeCKOW XMMHUU B
11 xmacce ocyIecTBISE€TCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHIA,
TaK W MOHATHH, SBIAIONIMXCSA CUCTEMHBIMU JIJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[HKJIA.

OO0mume ecTecTBEHHO-HAY4YHBbIC TIOHATHS: HAy4HbId (aKkT, THMoTe3a, 3aKOH, TEOpHs,
aHaIu3, CHUHTE3, Kiaccudukanus, MEePUOJUYHOCTD, HaO0JII0ICHHE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: Marepus, dHEpPrus, Macca, aToM, dJJEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOIL,
PaMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kneTka, opraHm3M, JKOcHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3MeE.



I'eorpacdusi: MuHEpasbl, TOPHBIE TIOPO/IBL, MTOJIE3HBIE HCKOMIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonorusi:  XUMHUYECKass  NPOMBIIUIEHHOCTb,  METAJUIyprus, MIPOU3BOACTBO
CTPOUTEIBHBIX MaTepuaos, CEIBCKOXO035MCTBEHHOE MIPOU3BOCTBO, nuieBas
MIPOMBIIIJICHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTS,
HAaHOTEXHOJIOTHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMUH
HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBnmuBaeT TpPeOOBaHMS K pE3ylbTaTaM OCBOCHHUS OOYyYarOIIMMHCS
MPOrpaMM CpeaHero oO0Iiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-meronuyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
pOTpaMM CpeaHero o0mero 00pa3oBaHus SIBISETCS CUCTEMHO-EATEILHOCTHBIHN MOIXO.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pEe3yNbTaTOB OCBOCHHUS TpeameTra «XHMHs» Ha YPOBHE CpeaHEro ooimero obpa3oBaHuUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIIAIOIINE!

OCO3HaHUE OOYYAIOMIMMHCS POCCUUCKON TpaKAAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEIETIEHUIO;

HAJIMYUEe MOTUBALMU K 00YUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TPAAULINKA 6a30BOM HAyKU XUMHUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXCSl PYKOBOJCTBOBATbCS B CBOEU NEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIIUMH IIEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0Opa3oBaHws;

HAJIMYUE TPABOCO3HAHUS HKOJIOTUYECKOW KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENTU U
CTPOUTb XKU3HECHHbIE IJIAHBI.

JlngHOCTHBIE pe3ynbTaThl OCBOEHHUSA MpeaMera «XHUMHUSD JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM ¥ BOCIHUTATEIILHOM JIEATETHPHOCTH B COOTBETCTBUM C T'YMaHUCTHYCCKHMH,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMM LEHHOCTSIMU M HACAIAMH POCCHUMCKOTO
TpaXJaHCKOTO O0IecTBa, MPUHATHIMH B OO0IIECTBE HOPMAMHM M TpaBUJIAMU TOBEACHUS,
CHOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMSI, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHMUS
JUYHOCTH 00YyYaroIIuXCsl.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaXKaloT CPOPMUPOBAHHOCTH
OMbITa TIO3HABATEIBHOW M TMPAKTUYECKON MAESITEIbHOCTH OOYyYarolMXcsi [0 peaau3aluu
MPUHSTHIX B OOILIECTBE IIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpa:xIaHCKOro BOCIIMTAHUSA:

OCO3HaHMS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBOKCHUS K
3aKOHY W MPaBOMOPSIKY;

MIPEACTABJICHUS O COLMATIBHBIX HOPMaxX U MPaBUIIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH JEATEIILHOCTH MIPH CO3/IaHUU YICOHBIX IMPOCKTOB,
pelIeHnr yU4eOHBIX U MO3HABATEIBHBIX 33124, BHITOJHEHUH XUMUYECKUX IKCIIEPIMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI APYTUX
MIPH aHAJIM3€ PAa3IUYHBIX BUIOB yUeOHOU AESITENbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HAcCJIEJUI0 OTEYECTBEHHOU
XUMUU;

YBOKEHUS K TPOIECCY TBOPUYECTBA B O0JACTH TEOPUH M TMPAKTHUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTIDKCHHUSI HAYKH €CTh PE3yJbTaT JIMTEIbHBIX HAOII0JCHUH,
KpPOMOTJIUBBIX IKCIIEPUMEHTATIBHBIX MOMCKOB, MIOCTOSIHHOTO TPya YUYEHBIX U MPAKTUKOB;



MHTEpecCa M T[I03HABATENIbHBIX MOTHBOB B TOJYYEHUM U TOCIEIYIOUIEM aHaJIHU3e
UH(GOPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XMMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O0 CO3HAHMS, ITUUECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLIEGHWUBATh CHUTYalldd, CBS3aHHBIE C XUMHUYCCKUMHU SBICHHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHUE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TTOCJIECICTBUI 3TUX MOCTYIIKOB;

4) ¢popmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHHUS LIEHHOCTEH 3/70pOBOTO M 0e30macHOro obpasza XKHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U NICUXUYECKOMY 3]I0POBBIO;

coOTI0ICHUS TIpaBUJI 0€30MacHOr0 00palleHus ¢ BEIIeCTBAMU B OBITY, OBCEAHEBHON
KU3HU U B TPYJAOBOM JEATEIBHOCTH;

MOHUMAHUs IICHHOCTH TPaBWJI HWHIUBUIYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOMINUX 3/IOPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCIEACTBUM 1 HETIPUSATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOT OIS,
HapKOTUKOB, KypEHHs);

5) TpynoBoro BocnuTaHmsi:

KOMMYHHKATHBHOW KOMIIETEHTHOCTU B Y4YeOHO-HCCIEIOBATEIbCKOM AESITEIbHOCTH,
OOILECTBEHHO I0JIE3HOM, TBOPUECKOI U APYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTHUYECKHUX 3aJ1ay COIUATBLHOMN
HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IMIKOJIbI);

UHTEepeca K MPaKTUYECKOMY H3yuYeHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM UHWCIE Ha
OCHOBE MPUMEHEHMS IPEIMETHBIX 3HaHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASAM TpyJa U pe3yJibTaTaM TPYI0BOM ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIAYaJbHOW TpPaeKTOpUU OOpa30BaHMUSA,
Oymyuieit mpodeccuu U peanu3alii COOCTBEHHBIX KM3HEHHBIX TJIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) HK0JI0TH4€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKHU TEIECO00Pa3HOr0 OTHOMIICHUS K MPUPOJIC, KaK UCTOYHHUKY CYIICCTBOBAHUS
’KM3HU Ha 3emIe;

MMOHUMAaHUS TI00aJTBFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHYECKUX
MPOLECCOB HAa COCTOSIHUE MPUPOAHON U COIUATILHOM CPEIBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUI XUMHHU JJIs PEUICHHS] BOITPOCOB
palMOHAIBHOTO MPUPOAOIIONIbH30BAHNUS;

AKTUBHOTO HEMPUATUSA JEHUCTBUN, NMPUHOCAIIUX BPEI OKPYXKaIOIIEeW MPUPOJHON cpere,
YMEHHUS MPOTHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE TMOCIEACTBUS MPEANPUHUMAESMBIX
JNEUCTBUN U NPEAOTBPAIIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
NESTETPHOCTH  JKOJOTHYECKOM  HAMpaBIICHHOCTH, YMEHHS pPYKOBOJICTBOBATHCSI HMH B
MMO3HABATEIbHON, KOMMYHUKATUBHOMN M COIIMAIIBHON MPAKTUKE, CTIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSTH UACOIOTHH XeMoPoOuu;

7) HUEHHOCTH HAYYHOIO TO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTUKH;

MMOHUMaHUs CHeNu()UKA XUMHUH KaK Haykd, OCO3HaHUs e€ ponu B (OpMUpPOBaAHUHU
PaIMOHAIIPHOTO HAYYHOTO MBIIUICHHUS, CO3aHUH IIETOCTHOTO MPEACTABICHUS 00 OKpPYKAIOIIEM
MHpE KaK O €IWHCTBE MPHUPOJLI M YEJIOBEKa, B TMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pElIeHnr POoOJIeM COXPAHEHUS IPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO00Il 3HAYMMOCTH XUMHH JJI1 COBPEMEHHOM LMBUJIM3AIUU: B €€
FYMaHUCTHUYECKON HAINpPaBIEHHOCTH U BaXKHOM pOJIM B CO3JaHMHM HOBOM 0a3pl MaTepHalbHOM
KYJBTYpbI, PEIIEHUHU TJI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — ChIPHEBOM,



OHEPreTHYECKOM, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU METUIMHBI,
o0ecreueHn YCIOBUN YCIIEITHOTO TPY/ia M IKOJIOTUYECKU KOM(OPTHOM KU3HU KAXKIOTO UJIeHA
00I11eCTBA;

eCTCCTBeHHO-HaquOﬁ T'paMOTHOCTH: MMOHMMAaHHg CYHOIHOCTH MCTOJOB IIO3HAHUA,
HCIOJIb3YCMbIX B CCTCCTBCHHBIX HAyKax, CHOCO6HOCTI/I HCIIOJIB30BaTh MOJYy4YaCMbIC 3HAHUA IJIA
aHanmM3a W OOBSICHEHUS SIBICHWHA OKPYXKAIOIIEr0 MUpPAa M TPOUCXOASNIMX B HEM W3MEHCHUH,
YMEHUs JieTIaTh 000CHOBAHHBIC 3aKJIFOUYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS TAHHBIX
C TIEJBIO TTOJTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTETILHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS Ui PEIICHUs TPOOIieM
B pEaNIbHBIX )KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIILCKOM JIEITEITLHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOPAa30BAHHIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HAaHUH 110 XHUMHH B COOTBETCTBUH C JKH3HEHHBIMU
NOTPEOHOCTIMH;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3nuuHblx cdepax npodeccrnoHambHOM
JCSATEITLHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbI

MeramnpeaMeTHble pe3ysbTaThl OCBOCHHUS YYEOHOTO MpeaMmera «XUMHs» Ha YPOBHE
CpeaHero o0mero oopa3oBaHus BKIIFOYAIOT:

3HAYUMBbIC JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MexnpeMeTHBIE) 00IIeHayYHbIC TTOHSATHS, OTPAKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenr(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHHUE, Mpolecc, CUCTeMa, HAyYHbIH (akT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, CCIIeIOBaHKE, HAOII0IeHUE, H3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHHMBEpcallbHble ~ yueOHble  JeHCTBHS  (TO3HABaTelbHbIE,  KOMMYHHKATHBHBIE,
perynsTHBHbIE), obOecreunBaronie (HOpMHUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COLIMAJIFHOW KOMITETEHIINN 00YyYaroIInuXcs;

CMOCOOHOCTh ~ OOYYAIOUIMXCS  HCIIONB30BaTh ~ OCBOEHHBIE  MEXIAUCIUILTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpCAIbHbIE ydueOHbIE JICHCTBUS B I03HABATEIBHON W
COLIMAJIBHOMN ITPAKTHKE.

MeranpeqMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMH YYCOHBIMU
MI03HABATEIbHBIMUA, KOMMYHHKATHBHBIMH U PETYJIATUBHBIMHU JCHCTBHUSIMH.

OBJaieHNe YHHBEPCAIBLHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH /ICHCTBHSIMM:

1) 6a3oBble JIOrHYeCKHUeE JeiiCTBUSA:

CaMOCTOSATENIFHO (hOPMYJHPOBATh M aKTyalW3WpoBaTh MpoOieMy, BCECTOPOHHE €&
paccMarpuBaTh;

OTIPENIENIATh IeNIM JICATENIbHOCTH, 3a/laBasi MmapaMeTpbl W KPUTEPHH WX JIOCTH)KCHUS,
COOTHOCHTH PE3YJIbTATHI ICATEIILHOCTH C MOCTABJICHHBIMHU IEIISIMHU;

WCTIONIB30BaTh TMPH OCBOCHHM 3HAHWU TPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKK TOHATHA W yCTAHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME ITOHATHUS 11 OOBSICHEHHS OT/ICIBHBIX (DaKTOB U SIBIICHUIA;

BBIOMpATh OCHOBAHMS ¥ KPUTEPUH JUTA KIACCH(PHUKAIIMH BEIIECTB U XUMUYECKUX PEAKIHA;

yCTaHaBJIMBATh NPUYMHHO-CJIECTBEHHBIC CBS3H MEX/Y U3y4aeMbIMH SIBICHHSIMU;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTHBHBIC, [EIyKTUBHBIC, II0 aHAJOTWH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMaTPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKITIOUCHHS;

NPUMEHSTH B TpOIecce MO3HAHUS, UCIOIb3yEeMbIe B XUMUHU CHMBOJIHYECKHE (3HAKOBEIC)
MO/IEIH, IPE0OPA30BBIBATH MOCIHHBIE MPEICTABICHNUS — XHMUYECKUH 3HAK (CHMBOI) SJIEMEHTA,
XUMUYecKkas (GopMysa, ypaBHEHHE XUMHUECKOW peakuuud — TpUd pPELlIeHUH Y4eOHbBIX
MO3HABATEJIBHBIX M MPAaKTUYECKUX 33734, NMPUMEHSATh Ha3BaHHBIE MOJENIbHBIE MPECTABICHUS
IS BBISIBIICHHSI XapPAaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHYECKUX PEAKITHH.



2) 6a30BbIe HCCJIEA0BATEIAbCKUE TeHCTBUSI:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIHA;

dbopmynHMpoBaTh ILETM M 3aJayd  MCCIEJOBAHUS, MCIIONb30BaTh I[OCTaBJICHHBIE U
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 POPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUII,

BJIaJIETh HABBIKAMHM CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M NPOBEIACHMSI YUEHHUYECKHX
HKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUSI HAOJIIOAATh 32 XOJOM MpOIecca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb OOOOLIEHHUS M BBIBOJBl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTAaTOB HUCCIIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBATEIbCKOM U MPOEKTHOM JesTeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOAOB PpEIICHUS
MPAKTHUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TIO3HAHMUS.

3) pab6ora ¢ unopmanmeii:

OPHEHTUPOBATbCA B pa3IMYHBIX HCTOYHUKAX WHPopMauuu (HAyYHO-TIOMyJIsipHas
JUTEepaTypa XMMHUYECKOIO COJEpXaHWs, CIpaBOYHbIe IocodOus, pecypcsl HHTepHera),
aHaJIM3UpOBaTh MHGOPMALMIO Ppa3IMYHBIX BUIOB U (OpPM NPEACTABICHUS, KPUTUUYECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GbopMyaMpOBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOABI NPH IOMCKE U OTOOpe
uH(popManuu, HeOOXOAUMOM [T BBINOJIHEHHsI y4€OHBIX 3ajjau ONpeesIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAaNbHYIO (JOpMY HpeacTaBieHUs UHOpPMALUU (CXEMBI,
rpaduku, quarpammbl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KayeCcTBE CpEeACTBA NpuU paboTe ¢ XUMHUYECKOMH
uHpoOpMaLuel: MPUMEHATh MEeXIpeaAMeTHbIe ((uU3nYeckue M MaTeMaTHYeCKUE) 3HAKU M
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CHUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMM e CTBUSIMU:

3aJjaBaTh BOIPOCHI MO CYILECTBY 00CY’AaeMOW TeMbl B XOJI€ TUAJIOra W/MIN JTUCKYCCHUH,
BbICKa3blBaTh UJ€H, (OPMYJIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMENl PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIPHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanuzanuyu y4eOHOro Impoekta U (OpMyJIMpPOBATH BBIBOJBI 1O pe3yjibTaTaM IPOBEIEHHBIX
MCCIIEIOBAHMI ITyTEM COTJIACOBAHUS MO3UIIHMIA B X0€ 00CYKACHUS M 0OMEHA MHEHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU Pery/jsiTABHBIMU 1€fiCTBUAMM:

CaMOCTOSITEJIHO IUIAHUPOBAaThb U OCYIIECTBIATH CBOIO IO3HABATENIbHYIO AESTEIBHOCTb,
ompenenss e€ Uead U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHpPOBATH
Ipe/UlaraéMplii aJITOPUTM JIeHCTBUN MU BBINOJIHEHUU Y4EOHBIX M HCCIIEIOBATENILCKUX 3ajad,
BBIOMpAaTh Hanbosee 3h(HEKTUBHBIN CIIOCO0 WX PEHICHHS ¢ YUYETOM MOJTYyYEHUsS HOBBIX 3HAHHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYLIECTBIISATh CaMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE caMoOaHalu3a M
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATbHI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:



c(OpPMUPOBAHHOCTh TPEJCTABICHUH O XHMHYECKOM COCTaBISIONIEH  €CTeCTBEHHO-
HAyYHOW KapTUHBI MUpA, POJIM XUMHUU B TO3HAHWUU SIBJICHHUNA TPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYypbl JUYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOM Iuis
pelleHns] MPaKTHYECKUX 3a7ad U DSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

BJIAJICHUE CHCTEMOM XWMHMUYECKMX 3HAaHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaOIINe
MOHTUS (XUMUYECKHUI 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJia, BaIEHTHOCTH,
AJIEKTPOOTPHIIATSIIFHOCTh, XHMHYECKash CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W
COKpali€HHas), MOJb, MOJISIpHAs Macca, MOJSIpHBIH OOBEM, YIIEPOIHBINM  CKEJET,
GbyHKIMOHANIBHAS TpyNIa, pagukaig, U30Mepus, U30Mepbl, TOMOJOTHUYECKHN PpsAM, TOMOJIOTH,
YIII€BOJOPOAbI, KUCIOPOA U a30TCOJAEPKAILIUE COSAUHEHHs,, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BRICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH M 3aKOHBI (TEOPUS CTPOEHHUSI OPTaHUIECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $I3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS, JIEKAlllhue B OCHOBE MOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHUECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJYyYeHUH U 0€30IaCHOM UCIOJIb30BaHUHU BAKHEUIITNX OPraHMYeCKHUX BEIIECTB B OBITY
U MIPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKU MOHSTUN, YCTaHABIUBATD
UX B3aHMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLIME MOHATHUS ITPU ONMCAHUM COCTaBA, CTPOCHUS U
MIPEBPAIICHUI OPraHUYECKUX COECIMHEHHI;

c(hOpMUPOBAHHOCTh YMEHHI HCIONH30BaTh XUMHUYECKYIO CHMBOJHUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (GOpMYII OPraHUYECKUX BEIIECTB
U YpaBHEHUN XUMHMUYECKUX PEAKIUMN, U3TOTAaBIMBATH MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUTSl WWTIOCTPALMU UX XUMHUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAICKHOCTh H3YUYEHHBIX OPraHUYECKHIX
BEIIECTB MO HX COCTaBY M CTPOCHUIO K ONPENCIEHHOMY KJIAcCy/TpyIIe COSAMHCHUN
(YrneBomopoapl, KHCIOPOA M  a30TcoAepXkalllhue COEAMHEHHUS, BBICOKOMOJEKYISPHbBIE
COeMHEeHHMsI), AaBaThb UM Ha3BaHUs Mo cuctematnuyeckoil Homenkiarype (IUPAC), a Ttakxke
MPUBOAUTH TPUBUAILHBIC HA3BaHMS OTACIIBHBIX OPTaHMUYECKUX BEIIECTB (STUJICH, MPOTHIICH,
alleTHJICH, ATHJICHTJIMKONb, TIUIEPUH, (BeHon, ¢GopManbIerua, ameTalbJeTHa, MypaBbUHAsS
KHCIIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIOTa, CTEAPUHOBAsI KHUCIOTa, TIIOK03a, (PPyKTO3a,
KpaxmaJ, LeJIJTI0J103a, TJIMLKH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENCATh BUIbI XUMHUYECKOW CBSI3U B OPTaHHMUYECKUX
COEIMHEHUSIX (OAMHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS NPUMEHSATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BemiectB A. M. bytnepoBa st oObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUsI MAacChl BEIIECTB;

chOpMUPOBAHHOCTh yMEHHMH XapaKTEepH30BaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEILECTB
(metan, »TaH, JTWIEH, NPONWICH, aleTWwieH, OyramueH-1,3, merunOyramueHn-1,3, OeHzo,
METaHOJI, ATAHOJI, STWJICHTJIMKOJIb, TJIULEPUH, (EHOJI, alleTAIb/ICTH, MypaBbUHAS U YKCyCHas
KHCTIOTBI, TJIOKO3a, Kpaxmal, [eJIolio3a, aMHUHOYKCYCHas KHUCIIOTa), WUTFOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXJy HUMHU YPABHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKUX DPEAKIUU C
HCIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYII;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaThb HCTOYHUKU YTIEBOIOPOIHOTO CBHIPBS
(HedTh, TMPUPOAHBINA Ta3, Yroib), CHOCOOBI MX MEpepabOTKH M MPAKTUYECKOEe NPUMEHEHHE
MPOJIYKTOB MEepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUH TPOBOAHWTH BBIYHCICHHUS IO XUMHUYECKHUM YpPaBHEHUSIM
(maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU IO H3BECTHBIM
Macce, 00bEMy, KOTMYECTBY OJTHOTO M3 HCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHUS, WCIOJB3yeMbIX B XHMHH TP HW3YYCHUU BEIIECTB W XUMHUYECKUX SBJICHHUH
(HabnrofeHue, N3MEPEHHE, YKCIIEPUMEHT, MOICTUPOBAHNUE), UCTIONB30BATh CHCTEMHBIC



XUMHYECKUE 3HAHWs JUIA TPUHATUS pPEIIeHHH B KOHKPETHBIX JKH3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIFO/IaTh MpaBUila MOJB30BAHUS XUMUYECKOW TOCYI0H U
nabopaTopHEIM 000pYAOBaHUEM, a TAKXKE TpaBuiia 0OpaIleHUs ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIITOJHEHUIO Ta00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH W BBINIONHATH XWMHYECKUH OSKCIIEPUMEHT
(IpeBpaleHusi OPraHuYeCKUX BEIIECTB NMPU HATPEBaHMH, MOJTYUYCHHE STHIICHA M M3Y4YCHHE €ro
CBOWCTB, Ka4eCTBEHHBIC pEAKIMA OPraHMYECKUX BEIIECTB, JCHATypauusi OeNKoB TIpu
HarpeBaHUU, 1IBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C MpaBHJIAMH TEXHUKH 0€30MaCHOCTH
npu oOpallleHHH C BEIIEeCTBAMU M JIAOOPATOPHBIM 000pYyIOBaHUEM, HPEACTABIATh PE3yJIbTaThl
XAMHAYECKOTO JKCIIepUMeHTa B (hopMe 3allMCH ypaBHEHHH COOTBETCTBYIOIIMX pPEaKIUH W
(bopMyIHPOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUYECKHU aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CpelicTBa MaccoBOM MHpopmauu, UHTepHET U APYyTHX);

c(OPMHPOBAHHOCT, YMEHHMH COONIOAATh TpaBWIIa SKOJIOTUYECKH IIeeco00pa3Horo
MOBEJCHUS B OBITY W TPYJIOBOH JEATETHPHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karolle MpUPOTHON Cpelibl, OCO3HABATh OMACHOCTH BO3JEUCTBHUS HA JKUBBIE OPTraHU3MBI
onpenenéHHbIX OpPraHMYECKUX BELIECTB, MOHMMAas cmbica mokaszarens [I/IK, mosicHaTh Ha
IpUMeEpax CIIOCOObl YMEHBIICHUS U TPEJIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPTaHU3M
YeJI0BEKa;

UIs O0y4aroluXcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYMHBIX METO/IaX MO3HAHUS BELIECTB M XUMUYECKUX SBJICHUI;

JUIL  CJEMBIX W CIa0OBHIAIIMX OOYYAIOIIUXCSA: YMEHHME HCHOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins mis 3anucu XuMu4eckux Gopmy.

11 KJIACC

IIpenmeTHble pe3ysbTaThl OCBOEHHUS Kypca «OOm@as W HEOpraHudeckas XUMHsD)
OTPa)KaroT:

C(OPMHPOBAHHOCTh TPEACTABICHUH: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XMMHUHM B TO3HAHWM SIBICHUH TPHUPOIBI, B (OPMHPOBAHUHU
MBIIUICHUSI U KyJbTYypbl JIMYHOCTH, €€ (PYHKUMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOHN JUis
pelieHnsT MPAaKTUYECKUX 3a/ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IPUPOTHON CpELE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HaHWMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYyJIa, MOJb, MOJSIPHBIH O00BEM, BaJEHTHOCTb, IEKTPOOTPHULIATEIBHOCTb, CTEIEHb
OKMCJIEHUs, XHUMHUYecKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METaUIM4yecKas, BOJIOpOJHAs),
KpUCTAJUIMUECKass  peléTKa, TUIbI XUMHYECKMX  peaklUui, pacTBOp, OJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs TUCCOLMAIUS, OKUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOH  peakuuu, XHMMHYEeCKOe pPaBHOBECHE); TEOPMM M 3aKOHbl  (TeopHs
JJEKTPOIUTUYECKON Jaucconuanuu, nepuoauyeckui 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U INPEBPAILECHUS SHEPTrUU MPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMUS,
JEXKAIME B OCHOBE IIOHMMAHHUA NPUYMHHOCTM M CHCTEMHOCTH XMMHYECKUX SIBJICHU,
(akTOJIOTHMYECKHE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, MOJyUYEeHUH U O€30MacCHOM HCIOJIb30BaHUH
BaXHEHIIIMX HEOPIraHUYECKUX BELECTB B OBITY U MPAKTHUECKON JESITEIbHOCTH YETI0OBEKA;

c(OPMHPOBAHHOCTh YMEHH BBISBIISITh XapaKTepHbIC MPU3HAKU MOHSATHHA, YCTaHABIMBATD
UX B3aUMOCBSI3b, HMCIIOJIb30BaTh COOTBETCTBYIOLIUE IMOHATHUS IPU ONMCAHUM HEOPTaHUYECKUX
BEIIECTB U UX NPEBPAICHUN;

c(OPMHPOBAHHOCTh YMEHHU HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJHKY ISl COCTABIICHUS
dbopMyn BemiecTB M ypaBHEHMH XWMHUYECKUX PEAKIWH, CHCTEMaTHYECKyI0 HOMEHKIATYpPy
(IUPAC) u TpuBHanbHBIE HAa3BaHUS OTAEIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbIil ras,



YIIEKHUCIIBIA Ta3, aMMHUaK, raun€Has W3BECTb, HETAIEHAs M3BECTb, IUTHEBAs COJA, IUPUT U
JpyrHe);

c(OPMHPOBAHHOCTH YMEHUH ONPEAEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHMSIX Pa3IMUHOIO COCTaBa, BUJ XMMUUECKON CBS3M (KOBaJIEHTHAsI, HIOHHAs,
METaJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasl, MOJEKYJspHas, HMOHHas, MeTauIn4ecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABJIMBATh MPUHAIEKHOCTh HEOPIAHUYECKUX BEILECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie COeUHEHUH (IPOCThIe BEIIECTBA — METAILIIBI U
HEMEeTaJlJIbl, OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM(OTEPHbIE THPOKCHUIbI, COIIH);

c(OPMHPOBAHHOCTh, YMEHHMH pAacKpbIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MeHnneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIINY;

cOPMHPOBAHHOCT, YMEHHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUECKUX 371eMeHTOB 1—4 nepuonoB Ilepuoanueckoii cucreMbl XuMudeckux anemMenTos /1. 1.
MeHeneeBa, HCIONB3YSl TOHATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTANINY, «IHEPrEeTHYECKHE
YPOBHI», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKUX 3JEMEHTOB U UX
COEIMHEHMH 10 nepruosaM U rpynnaM Ilepunoanueckoil cuctemsl XuMudeckux 3inemeHTos /1. M.
Menneneena;

c(OPMHPOBAHHOCT, YMEHHMH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEILECTB pPAa3jINYHbIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAaHUE
TCHETUYECKOM CBA3M MEXIy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO yYPaBHEHHU
COOTBETCTBYIOINX XUMUYECKUX PEAKLUM;

C(OPMHPOBAHHOCTh YMEHMsI KIAacCCU(UIUPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHbIM
IOpU3HaKaM (YUCIy M COCTaBy peardpyrollux BeLIeCTB, TEIUIOBOMY 3(dexry peakuuw,
M3MEHEHHUIO CTENEeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaKIMH, yUYaCTHUIO KaTaln3aTropa);

C(OPMHUPOBAHHOCTh YMEHUN COCTABJIATh YPaBHEHUS PEaKLMi Pa3IUUHBIX TUIOB, ITOJIHbIE
U COKpallléHHbIC YPaBHEHUS PEaKUMH MOHHOTO OOMEHa, YUMUTBIBAs YCIIOBHS, IPU KOTOPBIX 3TH
peakuuy UayT A0 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIUH, IOITBEPKAAIOUINE KauyeCTBEHHBIN
COCTaB PA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABATh OINBITHBIM IIyTEM HOHOB,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BELICCTB;

c(OPMHPOBAHHOCTh YMEHHUH PAacKphIBaTh CYHIHOCTh OKHCIIUTENHFHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPEICTBOM COCTABIICHHSI 2JIEKTPOHHOTIO OallaHCa ITUX peaKLuii;

c(OPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM Peakluu OT
pa3nu4HbIX (HaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO paBHOBECHUS B 3aBUCHUMOCTU OT
BHelIHero Bo3aencTBus (nmpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb XUMHUYECKHE IPOLECCHI, JIeKaIlue B
OCHOBE IPOMBIIIEHHOTO TOJTYYEHHUSI CEpPHOW KHUCIOTHI, aMMHUaKa, a Takke chOpMUPOBAHHOCTh
npeacTaBiaeHuit 00 OOIIMX Hay4YHBIX NMPUHLIMIAX U HKOJOTHMUYECKUX IMpoOieMax XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TMPOBOAWUTH BBIYHCICHUS C WCIIONB30BAHUEM IOHATHUS
«MaccoBasi 0Nl BELIECTBa B pacTBOpe», OOBEMHBIX OTHOIIEHHWH Ta30B MPH XHMHUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJMUYECTBY BElLIECTBa, Macce
i 00bEMY OJHOTO M3 YYacTBYIOLIUX B PEAKIMH BEILIECTB, TEIUIOBOTO 3(PdeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BEILLIECTB, IIPEBPAILCHNUS U COXPAaHCHUS YHEPIUH;

Cc(OPMHUPOBAHHOCTh YMEHUH COOMIOaTh IPABUIIA MOJIb30BAHHUSI XHUMHUYECKOM MOCYI0H U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKLHUSMU TI0 BBIITOJHEHHIO Ta00PATOPHBIX XUMHUYECKUX OMBITOB;

Cc(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBIIOJIHATH XMMHUYECKUH HKCIEPUMEHT
(pa3noxkeHue NepoKcHaa BOJOPOJAa B MPHUCYTCTBUM KaTalnu3aTropa, ONpEAeNCHHE Cpe.bl
PacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IHYHBIX (HAaKTOPOB
Ha CKOPOCTh XUMUYECKOM peakluy, peakii HOHHOIO 0OMEHa, KaueCTBEHHbIE PEAKIMH Ha



cynbdar-, kKapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE DKCIePUMEHTAIbHBIX
3amad mo TemMaM «Metamnely u «Hemeramib») B COOTBETCTBHM C TIPaBUJIAMH TEXHHKHU
0€30macHOCTH NPH OOPAIICHUH C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM, TIPEICTABIIATh
pe3yabTaThl XUMHYECKOTO OJKCIIEPHMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYOIIUX
peakiuii 1 GOopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3MPOBATH XUMHUECKYH) WH(POPMAIIHIO,
MOJy4aeMyl0 W3 pa3HBIX HCTOYHHUKOB (CPEICTBa MAacCOBOM KOMMYHUKAIMH, VHTEpHET W
JPYTHX);

chOpMUPOBAHHOCTh yMEHHH COOIIOaTh MpaBHIIa JKOJOTUYECKH IeJIeco00pa3HOro
MOBE/ICHUS B OBITY M TPYHOBOM [EATENHHOCTH B IEJIAX COXPAHEHHUS CBOETO 30POBBS U
OKpYKaroIleld MPHUPOTHOW Cpelibl, OCO3HABATh OMACHOCTH BO3JICHUCTBHUS Ha JKUBBIC OPTraHU3MBI
onpenenEHHBIX BEIIeCcTB, MOHUMas cMbict nokazarens [1JIK, moscHsaTe Ha nmpuMepax CrocoOBI
YMCHBIICHUA U TPCAOTBPAILLICHHA UX BPCIAHOI'O BOSHCﬁCTBHH Ha OpraHu3M YCJIOBCKA,

U OOyYalOUIMXCSl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI: YMEHHE TPUMCHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIICCTB M XUMHYCCKHX SBJICHUH;

JUIL  CJEMBIX W CIa0OBHIAIIMX OOYYAIOIIUXCSA: YMEHHE HCIOJIb30BaTh pelibe(hHO-
TOUYCYHYIO cucTeMy oOo3HadeHui JI. Bpaitns i 3anmucu XUMHUUECKUX (OpPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hoarrirce DJIeKTpOHHbIe (HU(POBHIe)
n/n | HauMeHOBaHMe pa3/ie/ioB H TeM NPOrpaMMBbI Beero KOHTpOJILH . pe 00pa3oBaTelLHbIE PeCypPCh
U
ble padoThI
padoThI
Paszgea 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
11 IIpeamer opranndeckoit xumuu. Teopust 3 bu6mmorexa [IOK
' CTPOCHHUS OPTAaHMYECKUX coequHeHur A. M. https://myschool.edu.ru/
bytneposa
Hroro no pazneny 3
Pa3nen 2. YrueBogopoasbl
2.1 [IpenenvHbIE YIIIEBOAOPOIALI — AJKAHBI 2 bubmiorexa LOK
' e Y HOPOA https://myschool.edu.ru/
HenpenenbHble yriieBoIOPOIbI: AJIKEHBI, bubmuorexa [JOK
2.2 6 1
aJIKaJIMeHbI, aIKUHBI https://myschool.edu.ru/
2.3 ApoMatuyeckue yriieBoJa0pOIb 2 bubmiorexa LOK
) P y HOPOA https://myschool.edu.ru/
24 [TpupoiHbIE UCTOUHUKH YTIIEBOJOPOIOB U 3 . bubnmnorexa [JOK
' uX nepepadoTka https://myschool.edu.ru/
Hroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:kamue oprannyeckue coeIuHeHUs
bu6mmoreka [JOK
3.1 C . O
THPTEL. ToCHOI 3 https://myschool.edu.ru/
bub OK
32 Anpaerunbl. KapOoHOBBIE KUCTOTHL. CIOKHBIE d(UPHI 7 1 htl;loilf/(gs:jhljol.e duru/
bu6mmoreka [JOK
33 v
[ICBOMRT 3 ! https://myschool.edu.ru/
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Hroro no pazneny 13
Pasnen 4. A3oTcoaepxkaiiye opraHudecKue coeIMHeHUus
bubmuoreka [JOK
4.1 A A .b
MIHBL AMITHOKHCIOTHL. SO 3 https://myschool.edu.ru/
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKyIsIpHBIE COCAUHEHM S
bu6mmoreka [IOK
5.1 IT .K .B
HAGTMACCHL. RAyRyIHL. Bofoxad 2 https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 2
11 KJIACC
KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM(ppoBbIE)
HanMeHoBaHMe Pa3/ieJOB H TeM NPOrPAMMBI IpakTirye
n/n pasa porp Bcer KonTpoabn cxe o0pa3oBaTeJIbHbIE pecypchl
0 ble padoThI
padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [leproanueckuii 3aK0H U
1.1 TlepHoTHueCcKas CHCTEMA XAMHUECKHX 3 bu6nmoreka I{OK https://myschool.edu.ru/
3JIEMEHTOB
J. 1. MeHnaeneeBa
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB bu6mmoreka [{OK https://myschool.edu.ru/
1.3 XUMUYECKHE peakiuu 6 1 1 bu6mmoreka [IOK https://myschool.edu.ru/
HWroro no pazneny 13 bubnmuoreka LIOK https:/myschool.edu.ru/
Pa3nes 2. Heopranmueckast XuMust
2.1 Mertaibt 6 1 bubnuoteka [{OK https://myschool.edu.ru/
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2.2 Hemeramnsr bubmuoteka I{OK https://myschool.edu.ru/

23 CBsI3b HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB bubnuoreka LIOK https:/myschool.edu.ru/
Hroro no pazneny 17 bubnmuoreka LIOK https:/myschool.edu.ru/
Pa3zgen 3. XuMus 1 :KU3Hb

3.1 XUMUS B )KU3Hb 4 bu6mmoreka [{OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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IHHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmuects
Ne Tema ypoka 0 9aCOB 1 DJIeKTpPOHHbIe HH(ppoBbIe
n/n aTa odpa3oBaTelibHbIE PECYPCHI
Bcero P pecyp

1 IIpeamer opraHn4eckoi XUMHUH, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHUE 1 bubnuoreka L{OK https://myschool.edu.ru/
Teopus cTpoenus oprannyeckux coequnennii A. M. bytneposa, eé

2 prt €Tp P A yrIep 1 bubnuoteka [{OK https://myschool.edu.ru/
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o knaccupukanuu oprannueckux pemiects. Homenkmnarypa

3 pea uxan p B yP 1 bubmuoteka [{OK https://myschool.edu.ru/
(cuctemaTuyeckas) U TpUBHAJIbHbIE Ha3BaHUsI OPraHUYECKUX BELLECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUM PsiT 1 bubmuoteka [{OK https://myschool.edu.ru/

5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1 bubnnoreka LIOK https:/myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoteka [{OK https://myschool.edu.ru/

7 OTUJEH U IPONUIEH — MPOCTEHIINE TPEICTAaBUTENN AJTKEHOB 1 bubnuoreka L{OK https://myschool.edu.ru/

8 [Tpaktrueckas padota Ne 1. «IlonmyueHnune sTuineHa U H3yYCHHUE €TO CBOMCTBY 1 bubnuoteka [{OK https://myschool.edu.ru/
Anxanuensl. bytaguen-1,3 u Metunoyragues-1,3.

9 Y Y 1 bu6nunoreka LIOK https://myschool.edu.ru/
[losnydyeHne CUHTETUYECKOTO KayuyKa U pe3UHbI
AJKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH PsII.

10 .. P pAR 1 but6mmoreka [IOK https://myschool.edu.ru/
ALeTHiIeH — NpOCTENIINI TPEICTaBUTENb aJTKUHOB

11 Bpruucnenus 1o ypaBHEHHIO XMMUYECKOU peaKIuu 1 bu6nuoreka L{OK https://myschool.edu.ru/

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB 1 bubnuoteka [{OK https://myschool.edu.ru/
I'eneTnueckas CBsI3b yTII€BOAOPOAOB, IPUHAUICKAIIUX K

13 Y p p 1 but6mmoreka [IOK https://myschool.edu.ru/
Pa3IMYHBbIM KJ1accaM
[IpupoaHbple HCTOYHUKH YIJIEBOIOPOAOB: IPUPOAHBIN ra3 U

14 PHp Y P PYp 1 bu6nunoreka LIOK https://myschool.edu.ru/

TIOITy THEIE HEQTSHBIE ra3bl, HEPTh U MPOIYKTHI €€ IepepadOTKU
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HpI/IpOI[HLIe HCTOYHHKHU YTIICBOAOPOOAOB: HpHpOZ[HBIﬁ ra3 u

15 i bubnuoteka [{OK https://myschool.edu.ru/
HOIyTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ IepepabOTKU

16 KonrponbHas pabota 1o pazzaeny «YTIJIeBOIOpOIbI» bu6nuoreka L{OK https://myschool.edu.ru/

17 [IpenenbHbIe OAHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJ. BoopoaHas cBs3b bubmmoteka LIOK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTBL: TUIICHIJIUKOIb U NNIULIEPUH bub6muoreka L{OK https://myschool.edu.ru/
@DeHOoJI: CTPOCHHE MOJIEKYIIbI, PU3NYECKHE U XUMHUYECKHE CBOMCTBA

19 P yae, b ’ Bbubmmnoreka IIOK https:/myschool.edu.ru/
IpUMEHEHNE

20 Anpaerusbl: GopManIbAETUA U alleTalbAeTu. AIIETOH bubmmoteka [{OK https://myschool.edu.ru/
OHOOCHOBHBIE ITpeesIbHbIE KAPOOHOBBIE KUCIIOTHI: MypPaBbUHAs

21 P P P bubnuoteka [{OK https://myschool.edu.ru/
U YKCYyCHas

22 [TpaxkTrueckas padorta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTBI» bu6mmoteka L{OK https:/myschool.edu.ru/
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MIPEICTABUTENH BBICIIMX

23 P P bubmuoreka [{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MpbLTa Kak COJTM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBUE bubmuoteka [{OK https://myschool.edu.ru/
CrnoxHble 3(hupbl Kak MPOU3BOHbIE KAPOOHOBBIX KHUCIIOT.

25 Pup P P bubnuoreka LIOK https://myschool.edu.ru/
TMunponu3 cinoxHBIX 3QUpPoB

26 XKupsl: runponus, npuMeHeHne, OnoIoruuecKast poJib )KUPOB bu6muoreka L{OK https://myschool.edu.ru/
VYrieBoapl: cocTaB, Kiaccu(pukanusa. BaxxuHeume npeacTaBUTeNIu: TiI0K03a,

27 ¢ p bu6bnunoreka LIOK https://myschool.edu.ru/
bpykTO3a, caxapo3a

28 Kpaxman u nemironosa Kak IpupoJHbIE OJIUMEPDI bubnuoreka L{OK https://myschool.edu.ru/
KonTponsHas padora o pasueny «Kuciiopoacoaepxamnipe opraHuyeckue

29 P P P Y p P P bubnuoteka [{OK https://myschool.edu.ru/
COEIUHEHUS»

30 AMUWHBI: METHUIAMHH U aHUJIUH bu6nunoreka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTBI KaK aM(OTEPHbIE OPIrAHUYECKUE COCTUHECHMS,

31 Qorep P bubmuoreka [{OK https://myschool.edu.ru/
ux Ouonornyeckoe 3HaueHue. [lentuast

32 benku kak NpupoIHbIE BEICOKOMOJIEKYJISIPHBIE COEIUHEHUS bubnnoreka LIOK https:/myschool.edu.ru/

33 OcHOBHBIE IOHATUS XUMHH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN bu6mmoreka L{OK https://myschool.edu.ru/

34 OCHOBHBIE METO/IbI CUHTE3a BICOKOMOJIEKYJIIPHBIX COCIUHEHUM. bubmmoteka [{OK https://myschool.edu.ru/

[ImacTmaccel, Kay4dykH, BOJIOKHA
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11 KIIACC

KoaunuectB Jata
] Tem K
N e€Ma ypoka 0 42COB mayeH JJIeKTPOHHBIE N (poBbIE
n/n o0pa3oBaTe/ibHbIE Pecypchl
Bcero usl P pecyp

1 XUMHYECKHUH dJIeMEHT. ATOM. DJIEeKTpOHHAsI KOH(PHUTypaIys aTOMOB 1 bubnuoteka [{OK https://myschool.edu.ru/
[Tepuoanueckuii 3axon u [leproanueckas cuctremMa XUMUYECKUX 3JIEMEHTOB

2 . . 1 bu6mmoreka [IOK https://myschool.edu.ru/
. . Menneneesa, ux CBsA3b C COBPEMEHHON TEOPHUEU CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX PJIEMEHTOB U UX

3 COEIMHEHMI MO IpyIIaM U NepuojiaM. 3HaueHHe NepUOgUIECKOro 3aKOHA U 1 Bubmiorexa LIOK https:/myschool.edu.ru/
CHUCTEMBbI XUMUYECKHX 3JieMeHTOB J[.1. MeHeneeBa B pa3BUTUH HAYKU
Crtpoenue BemiecTBa. XUMUYECKasl CBSI3b, €€ BUJIBI;

4 P o ’ 1 Bbubmuoreka IIOK https:/myschool.edu.ru/
MEeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBsI3u. Bomopoanas
CBSI3b
BanentHocts. DnekrpootpuniatenbHocTh. CTeneHb okucieHus. BemecTa

5 TPOOTP 1 bu6mmoreka IIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHUS
[Tonsitue o nucnepcHbIX cuctemax. ICTUHHBIE U KOJIOUIHBIE PACTBOPBI.

6 P P P 1 bubnuotexa [{OK https:/myschool.edu.ru/
MaccoBast 1011 BEIIIECTBa B pacTBOpe
Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX COeTMHEHUM.

7 ¢ P P 1 bu6mmoreka IIOK https://myschool.edu.ru/
['eneTnueckast CBsI3b HEOPTaHUYECKUX BEIIECTB, PA3TUUHBIX
KJIACCOB
Knaccudukanus XuMruueckux peakiuii B HEOPraHMIECKOW M OPraHNIeCKOM

8 XUMHH. 3aKOH COXPAHEHHS MACChl BEILECTB; 3aKOH COXPAaHEHHS U 1 Brbanorexa LOK https:/myschool.edu.ru/
MIPEeBpALICHHS] SHEPTUN MTPU XUMHUECKHUX PEAKIIHMSIX

9 CxkopocTtsb peakiud. O0paTuMble peakiini. XHMHYECKOE PABHOBECHE 1 bubmuoteka [{OK https://myschool.edu.ru/
[Tpaktuueckas padora Ne 1. « BnusiHue pa3nuuHbiX GakTOpOB HA CKOPOCTh

10 P . P P ¢ P P 1 bu6mmoreka IIOK https://myschool.edu.ru/
XUMUYECKON peaKium»
DnektponuTuyeckas auccouuanus. [lonstre o BOOZOPOAHOM MOKa3aTele

1 (pH) pacTBopa. Peakiuu noHHOr0 06MeHa. ['HAPOIN3 OPraHMUECKUX 1 1 Bubmiorexa LIOK https:/myschool.edu.ru/
HEOPraHWYECKHUX BEILECTB
OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE peakiun. [ToHsaTHE 00 AMeKTpon3e

12 P P 1 bubmuoteka [{OK https://myschool.edu.ru/

pacIuiaBoB U pacCTBOPOB COJICH
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13 KonrtpomnbHas padota no pazneny «TeopeTuueckue OCHOBBI XUMHM» 1 bubnuoreka LIOK https:/myschool.edu.ru/
Mertaiuel, ux noJjioxkeHue B [lepuogndeckon cucTeMe XUMHYECKUX

14 snemenToB JI. . MenieneeBa 1 0COOEHHOCTH CTpOEHHUs aToMoB. Ofmme 1 But6mmoreka IIOK https:/myschool.edu.ru/
(u3HUYecKre CBOMCTBA METAIIIOB

15 CmutaBbl METaUIOB. DIIEKTPOXUMHUYECKUN P HAPSDKEHUM METAIIIIOB 1 bub6mumoreka I{OK https:/myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEHUIIINX METAILIOB (HATPUH, KaIUN, KAJILIIUH

16 . . . (natpui, ’ ’ 1 bubmuorexka IOK https://myschool.edu.ru/
MarHui, aJIOMAHAN) U UX COSTUHEHUN

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX COCTUHECHUI 1 bubmuoteka [{OK https://myschool.edu.ru/

18 XuMHYECKHEe CBOMCTBA IIMHKA, JKeJie3a U MX COSTUHEHUMN 1 bubnuoteka [{OK https://myschool.edu.ru/
[Ipaktrueckas padota Ne 2. "PenieHne 3KCIepUMEHTAIBHBIX 33/1a4 110 TEME

19 P " P P 1 bubmuoteka L{OK https://myschool.edu.ru/
«Metamibby
Hemetannsl, ux nonoxxenue B [lepruoanueckoil cucteMe XUMHUYISCKHX

20 ; P 1 bubmuoteka [{OK https://myschool.edu.ru/
anemenToB /. V1. MeneneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB
du3nYecKre CBOMCTBA HEMETAIIOB. AJIJTIOTPOIHS HEMETAJIOB (Ha MpUMeEpe

21 P ( PHMEP 1 bubmuoteka L{OK https://myschool.edu.ru/
KHCcIopoJia, cepsl, hocdopa u yrieposa)

22 XUMHUYECKHE CBOMCTBA TraJIOT€HOB, CEPbl U UX COCTUHEHUI 1 bubmuoteka [{OK https://myschool.edu.ru/

23 XuMuYecKkre cBOWCTBa a30Ta, (pocodpa u MX coeTMHEHUI 1 bubnuoreka L{OK https:/myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA yIiIepoia, KPEMHHUS U UX COCIMHEHUN 1 bubnunotexa LIOK https:/myschool.edu.ru/

25 IIpuMeHeHre Ba)KHEUIINX HEMETAIOB U UX COCIMHEHUN 1 bubnuoreka LIOK https:/myschool.edu.ru/
O06001IeHre 1 cucTeMaTH3aIus 3HaHui 1o TeMe «HemeTambn.

26 Brruucnenus o ypaBHEHHUSIM XUMHUECKUX PEAKIMI U TEPMOXUMUYECKUE 1 Brbanorexa LOK https:/myschool.edu.rw/
pacdEThl
[TpakTrueckas padora Ne 3. «PenreHne sKCiepUMEHTAIBHBIX 337124 110 TEME

27 " P " P P 1 bu6nuorexa IHOK https://myschool.edu.ru/

Hemeranmnbi"»

28 KonrtponbHas padora no Temam «Metamib» 1 «Hemeranasn 1 bubnuoreka LIOK https:/myschool.edu.ru/
Heopranvueckue u opranuueckue KucioTel. Heopranmueckue u

29 p p p 1 bu6mmoreka LIOK https://myschool.edu.ru/
OpraHUYeCcKHUe OCHOBAHUSA
AMboTepHbIE HEOPTAHMYECKHE U OPTAaHUYECKUE COCTUHEHUS.

30 Qorep P p 1 bubmuoteka L{OK https://myschool.edu.ru/

I'enermyeckas CBSI3b HCOPraHN4YCCKUX U OPraHUICCKUX
BCIICCTB
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a1 Ponp xuMum B o0ecTiedeHIH YKOTOTUIECKON, SHEPreTHYECKOI U THIIEBOM . BuGmorexa LOK hitps:/myschool.eduru/
0€30MacHOCTH, Pa3BUTUU METUIIMHBI HHPSAIYSCMO0LECULIL
IT 6 00 ax mpo €HHOTO

10 pencTaBIeHus O > OO0IIUX HAYYHBIX MPUHIUIAX TPOMBIILICHHOT! | BuGmorexa LIOK hitps://myschool.edu.ru/
MOJTyYEeHHUs] BaXKHEHIIINX BEILECTB

33 UYenoBek B MUpPE BELIECTB U MATEPHATIOB 1 bubmumoreka LOK https:/myschool.edu.ru/

34 X¥MUS U 310pOBbE YEIIOBEKA 1 bubmuoreka LIOK https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O IMTPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., O0uiecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO
«/IPODA»; AkumonepHoe obmectBo «M3narensctBo «IIpocsenienue

» Xumus, 11 knacce/ IN'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY; AxumonepHoe obmectBo «M3mgarenbctBo «IIpocBemennes

METOIUYECKUE MATEPHUAJIBI AJIS1 YUUTEJISL

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus MeToaudeckoe mocodue — 6a30BbIit ypoBeHb» - M.: JIpoda
2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mas XumMus B TeCTax, 3ajavax, ynpaxaeHusx. 11 kmace» —
M.: Ipoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmrakoBa «Xumus 11 kmace: KonTponbHbie 1

pOBEpOUHbIE PabOTHI K yueOHuKy». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast KHUATA AJ15
yunrtens». Yacte 1 — M.: lpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Beeaenckas «Xumus 11 knacc: HactonbHas kHura amis
yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OcTtpoymoBa «3amauu o XUMUHU U CITOCOOBI MX pEIIeHUs - M.:
«podar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kmacc noypounsie miansl o yueOuuky O.C.I'abpuensna, I'.I".JIbicoBOi»
- Boarorpag» Yuurens 2018roz.

8. M.A.Ps6oBa, Y .}O.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XuMuueckuit s3kcriepuMeHT B 1kose 11 kmacey; - M.: JIpoda.

—2019 ron.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» U callT 11 yautens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Equnas xomrexus [{OP: [IpenMeTHast KommeKust « XUMUS
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE 3KCIIEPUMEHTHI:

XHMUSL.

Komnexnus Poccuiickoro o0meo0pa3oBaTeasHOTO TOpTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit
http://www_alhimik.ru Bcepoccuiickas onuMmaa nikoIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIA yUeOHUK Il CPEAHEN IIKOJIbI



http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JICKTPOHHBINA yUeOHUK
http://www_hemi.nsu.ru OTKpBITBII KOTEIK: XUMHUS
http://www.chemistry.ru JIlucTaHMOHHAs! OJTUMIIHA/IA TI0O XUMHH: TeJICKOMMYHUKAIIMOHHBIN

00pa30BaTeNbHbIN MPOEKT
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